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Containing the midports of the legs of tight tnangle RST, where / 
pt. (5, 5), Sis pt. (0, 1), and Tis pt. (3, 4). 

Containing the longer diagonal of a quadrilotersl whose vertices 
a pts. (2, 2), (2, — 20 (1, — 1). and (6, 4), 
t = 7 wy Show that the equations y— t= Hx + Sand y~ 4 = Kx- 
: E * are equivalent 
sa? An equation of the line containing pts. (— 2, )) and (4, —1) can 
written in the form y~ d= -Hx+ dD, or in the fe 
y+ 1 = ~Hx—@, depending upon’ which point you take as 
Gay) Show that the two tquations are equivaltot 


Show that the equations are equivalent. 

yan = B=Ba- 2 y-ne tau m 

nf Sain tin tention sh ton sea ih Gare ead pelo 
containing pts. (a, b) and (¢,d). (a # c). . 
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‘BUSINESS MACHINE 
_ REPAIRERS 


(D.0.T. 633.281) 


Nature of the Work 


Business machine’ repairers main- 
tain and repair the machines that are 
used to speed the paperwork in busi- 
ness'‘and government. These include 
typew iters, adding and calculating 


machines, cash registers, dictating . 


machines, postage meters, and dupli- 
cating and copying equipment. 
(Technicians who work on computer 


equipment are discussed in a sepa-” 


,Tate statement elsewhere in the 
Handbook.) 

, Business machine tepairers totten 
called field engineers or customer 
engineers) make regular vists for pre- 
ventive maintenance to the offices 
and stores of customers in their as- 
tt ea. The frequency of these 
service calls depends upon the type 
of equipment being serviced. For ex- 
ample, an electric typewriter may re- 
quire preventive maintenance only 
three or four times a year, while a 
moré complex copier probably 
would require mare frequent atten- 


tion. During these calls, the engineer . 


inspects the machine for unusual 
wear and replaces any worn or bro- 
ken parts. Then the machine is 


cleaned, oiled, and adjusted to insure. 


peak operating efficiency and to pre- 
vent future, breakdowns. The engi- 
neer also may advise machine opera- 
tors how to operate the equipment 
more efficiently and how to spot a 
problem in its early stages. 

Despite frequent maintenance, 
busjness machines do occasionally 
malfunction. When a field engineer is 
notified by the supervisor of a break- 
down, he or she will make a prompt 
service call to that customer. The en- 
gineer determines the cause of the 


malfunction by talking to the opera~ 


tog and examining the machine. 
Once the problem has been isolated, 
fepairs. can be made. Minor repairs 


generally can be mad@ on the spot; 


for more serious repairs, however, 
the entire machine or a component 
of the machine will be taken to the 
repair shop where a specialist will 
work on it. 


: 3 BS) 
Business machine repair is cleaner and lighter than the work in moet mechanical 
> trades. : 


Business machine repairers gener- 
ally specialize in one type of ma- 
chine. Those employed by manufac- 
turing companies or dealers usually 
are familiar only with the brand pro- 
duced or sold by their employer. Re- 
pairers who work for small indepen- 
dent repair shops must be able to 
work on equipment from several dif- 
ferent manufacturers. 

Repairers use common handtools, 
such as screwdrivers, pliers, and 
wrenches, as well as other tools espe- 
cially designed to fit certain’ kinds of 
business machines. In addition, they 
use meters and other types of test 
equipment to check for maunctops 
in electronic circuits. 


Places of Employment 


About 58,000 people worked as 
business machine repairers in 1976. 
About three-fourths of them worked 
mainly on typewriters, calculators 
and adding machines, and copiers 
and duplicators. Most of the rest ser- 


viced accounting-bookkeeping ma- 
chines, cash registers, and postage 


.and mailing equipment. A small 


number repaired dictating machines. 

About 8 of 10 repairers worked for 
business machine manufacturers, 
dealers, and repair shops. The re- 
mainder worked for large organiza- 
tions that had enough machines to 
justify full-time sepairers. 

Business mashie repairers otk 
throughout thie country. Even rela- 
tively small communities usually 
have at least one or two repair shops. 
Most repairers, however, work in 
large cities. 


Training, Other Qualifications, 
and Advancement : 


The amount of formal education 
required for entry jobs as business 


machine repairers ‘ varies widely: 


among employers. So: loyers 
hire applicants with a high school 
education, while many others require 
at least 1 year of technical training in 
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basic electricity or electronics. Em- 
- ployers agree, however, that elec- 
tronics: training received in the 
Armed Forces is valuable. 

Applicants for entry jobs may have 
to pass tests that measure mechanical 
aptitude, knowledge of electricity or 
‘electronics, manual dexterity, and 
general intelligence. Good eyesight, 
including color vision, is needed to 
inspect and work on small, delicate 
parts. Persons considering this type 
of work algo should have good hear- 
ing in order to detect malfunctions 
revealed by sound.. 

Employers seek applicants who 
‘have a pleasant, cooperative manner. 
Because most machine servicing is 
done in customers’ offices, the ability 
to work without interrupting the of- 
fice routine is very important. A.neat 
appearance and ability to converse 
effectively are essential. 

Some employers require that busi- 

machine repairers be bonded. 
plicants for these jobs must be 
honest and trustworthy because they 
sometimes are exposed to large sums 
of money and other valuables in 
banks and offices. In addition, these 
. workers must be able to work with- 
out direct supervision. They must be 
eit, Sas set up a maintenance sched- 
ule ‘for their customers’ equipment 
and arrange, their own schedule so 
that they can meet service deadlines 
and also handle emergency repairs. 

Trainees who work in a manufac- 
tureg’s branch office or for a fran- 
chised dealer usually attend a school 
sponsored by the manufacturer. 
Training programs at company 
schools usually last several weeks to 
several months, depending on the 
type of machine the repairer will ser- 
vice. Trainees then receive from | to 
3 years of practical experience and 
on-the-job training before they be- 
come fully qualified repairers. These 
workers generally learn to service 
only the company’s line of equip- 
ment. 

Training offered by independent 
repair shops usually is less formal. 
Trainees generally complete a: self- 
study course coupled with on-the-job 
training under the supervision of an 
experienced repairer. Because small 
repair shops usually don’t specialize 
in the more sophisticated types of 
equipment, their repairers are ex- 
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“pected to be familiar with the more 


common machines produced by 
many manufacturers. For example, 
business machine repairers in small 
shops should be able to repair several 
different makes of typewriters, add- 
ing machines, and calculators. 
Wherever they work, busifess ma- 
chine repairers cee attend 
training seminars sponsored by busi- 
ness equipment manufacturers for 


‘special instruction in new business 


machine developments. Also, busi- 
ness machine repairers are encour- 
aged to broaden their technical 
knowledge during nonworking hours. 
Many companies pay the repairer’s 
tuition for work-related courses’ in 
college and technical schools. 
Business machine repairers ‘may 


‘move into sales positions for greater 


earnings. Repairers who show man- 
agement abilities also may advance 


to service manager or supervisor. Ex- ° 


perienced repairers sometimes open 
their own repair shops; those who 
work in manufacturers’ branch offic- 
es. sometimes become independent 
dealers or buy sales franchises from 
the company. 


Employment Outlook 


Employment of business machine 
repairers is expected to grow faster 
than the average for all occupations 
through the mid-1980’s. In addition 
to jobs from employment growth, 
many operiings will arise as experi- 
enced repairers retire, die, or change 
occupations, - 

Employment  opportunitie». for 
qualified beginners are good. Busi- 
ness and government will buy more 
machines to handle the growing val- 
uthe of paperwork and more peorte 
will be trained to maintain and repai 
these machines: In recent years, 
many technical ‘changes have oc- 
curred in business machines. Elec- 
tronic calculating machines have re- 
placed mechanical models, for 
example, and electronic cash’ regis- 
ters are replacing mechanical regis- 
ters. Because of the greater use of 
such equipment, opportunities will 
be particularly favorable for repair- 
ers who have training in electronics, 
within several years training in basié 
electronics may even become a pre- 


requisite for business machine repair 


jobs. 

Business machine repairers work 
year round-and have steadier em- 
ployment than many other skilled 
workers. Office machines must be 
maintained, even when business 


‘slackens, since records must be kept, 


correspondence carried on, and sta- 
tistical reports prepared. 


. 
Earnings and Working 
Conditions : 


Information from a limited number 
of employers in 1976 indicated that 
trainees earned from $150 to $200 a 
week, depending on their level of 


, training. For example, people who 


have previous electronics training in 
the Armed Forces or civilian techni- 
cal schools generally receive some- 
what higher beginning wages than 
high school graduates. 

Experienced repairers. generally 
earned from $200 to $280 a week. 
Earnings usually were highest for 
those who repaired electronic b 
ness machines and complex dupli¢at- 
ing and copying equipment. Repair- 
ers who prepare themselves to work 
on more than one type of equipment 
can increase their earnings by about 
20 percent. Specialists earned sala- 
ries ranging between $220 and $310 
a week in 1976, according to the lim- 
ited information available. 

Servicing business machines is 
cleaner and less strenuous than the 
work in most other mechanical 
trades. Repairers generally wear 
business clothes and do most of their 
work in the customer's office. Inju- 
ries are uncommon. 

Repairers generally use their own 
cars to travel to their customers’ of- 
fices and are reimbursed on a mile- 
age basis. Employers usually pay for 
all tools and other equipment. 


Sources of Additional 
information 


For more details about job oppor- 
tunities, contact local firms that sell 
and service business machines and 
the local office of the State employ- 
ment service. 

The State department of education 
in your State capital can furnish in- 
formation about approved technical 


he 
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institutes, junior cofleges, and other 
institutions offering postsecondary 
training in basic electronics. Addi- 
tional information about these 
schools is available from: _ 


. U.S. Office of Education, Division of Voca- 


sional/Technical Education, Washington 
DC. 20202. 


COMPUTER OPERATING 
PERSONNEL 


(D.O.T. 213.138, .382, .582, .588, 
and .885, and 223.387) 


Nature of the Work © 


All data systems require special- 
ized workers to enter data and in- 
structions, operate the computer, 
and retrieve the results. The data to 
be processed and the instructions for 
the computer are called “input; the 
results are. called ‘‘output.” 

Information is entered into a com- 
puter system in a variety of ways, In 
many systems, keypunch operators 
(D.O.T, 213.582) prepare input by 
‘punching patterns of holes in cards to 
tepresent different letters, numbers, 


‘and special characters, using a ma--' 


chine similar to a typewriter. In oth- 
ers, data typists (D.O.T. 213.588) 
use special machines that convert the 
information they type to holes in 
cards or magnetic impulses on tapes 
or disks. Many newer systems are ca- 
pable of remote data entry. The user 
sits at‘a machine equipped with a 
typewriter keyboard and an electron- 
ic screen that displays the data as it is 
entered directly into the computer. 

Once the input is coded, prepared 
in a form the computer can read, it is 
ready to be processed. Console opera- 
tors (D.Q.T. 213.382) examine the 
programmer's instructions for pro- 
cessing the input, make sure the 
computer has been loaded with the 
correct cards, magnetic tapes, or 
disks and-Yhen start the computer. 
While it is running,they watch the 
machine, paying special attention to 
the error lights that could signal a 
malfunction. If the computer stops or 
one of the lights goes on, operators 
must locate the problem and remove 
the faulty input materials. 


A 


shifts because computers are used 24 
hours a day. 


‘In some systems, machines directly 
connected to the computer translate 
output into the form desired by the 


programmer. In others, high-speed : 


printers or converters run by auxilia- 
ry equipment operators—high-speed 
printer operators (D.O.T. '213.382) 
and converter operators (D.O.T. 
213.382)—perform this function. 

Frequently, 
cards, magnetic tape, or disks are 
kept for future use. Tape librarians 
(D.O.T. 223.387) classify and cata- 
log this material and maintain files of 
es a ‘previous versions of pro- 
grams, listings, and test data. I 
smaller organizations, librarians wi 
de some keypunching as well as co- 
ordinate activities between the pro- 
grammer and the operations depart- 
ment. 


‘ 


Places of Employment 


Aout 565,00Q persons worked as 
console, auxiliary equipment, and 
keypunch operators in 1976. 


Although workers in these pa- 


tions are employed in almost every . 


industry, most work in manufactur- 
ing firms, wholesale and retail trade 
establishments, banks, and govern- 


ment agencies. Many computer and ~ 


peripheral equipment operators 
.work for insurance companies and 
firms that provide data pfocessing 
services for a fee. 


oS 


_ Training, Other Qualifications, 


data on  punched* 
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and Advancement 
a 


In firms that have just:installed a 


new computer system, tabulating and 
bookkeeping machine operators may 
be transferred t6 jobs as keypunch or 
auxiliary equipment o tors, or 
console operators. Most often, how- 
ever, employers recruit workers from 
the outsidé. Some organizations train 
typists to operate keypunch ma- 
chines, but most seek workers who 
already have this skill. Many high 
schools, public and private vocation- 
al schools, private computer schools, 
and business schools and colleges of- 
fer training in computer operating 
skills. Young men and women in 
military service also can learn valu- 
able skills in computer operations. In 
addition, a growing number of busi- 
ness firms across the country hold 


weekend seminars on data process- - 


Employers /in private industry usu- 
ally require applicants to have a high 
school education, and many prefer 
console: operators to have some col- 


ing for bre students. 


lege training, especially in data pro-. - 


cessing. The Federal Government re- 
quires a high school diploma, unless 
applicants have had specialized train- 
ing or experience. Many employers 
test-applicants to determine their ap- 
titude for computer work, particular- 
ly-their ‘ability to reason logically. | 


Keypunch operators and other data . 


entry personnel often are tested for 


their ability to work quickly and ac- 


curately. 
‘ Beginners usually are trained on 
the job. The length of training 


. needed varies—auxiliary equipment 


operators can learn their jobs in a- 
few weeks, but console operators re- . 
‘quire several months of training be- 
cause they must ‘become sufficiently 
familiar with the computer equip- 
ment to be able to trace the causes of 
failures. ; 

Keypunch and auxiliary equipment 
operators should be able to work 
under close supervision as part of a 
team. Théy also must like working 
with machines and not become easily 
bored by repetitious tasks. Console 
operators must be capable of in- 
dependent judgment, especially 
when working without supervision on 
second and third shifts. 
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Although advancement opportuni- 
ties for keypunch and auxiliary 
equipment operators are limited, 
promotion to a supervisory position 
is possible after several years on the 
job. With additional training, often. 
including college study, a few ad- 
vance to jobs as console operators. 

Console operators also may be 
promoted to supervisory positions, or 
to jobs that combine supervision and 
console operation. Through on;the- 
job-experience and addigjonal train- 
ing, some console operators advance 
to jobs as programmers. 


Employment Outlook 


Changes in: data processing tech- 
nology will have differing effects on 
computer operating occupations 


‘ over the next decade. Employment 


of console and peripheral equipment 
operators is expected to rise about as 


fast as the average for all occupations ' 


while employment of keypunch op- 


erators should continue the decline,’ 


of recent years. Recent advances in 
miniaturizing circuits. have enabled 
manufacturers to reduce both the 
size and the cost of computer compo- 
nents. As this technology develops, a 
continued expansion in the use of 
compbters is expected, especially by 
small businesses. Employment of 
console and peripheral equipment 
operators in data processing service 
firms may grow less rapidly than in 


Employment 


400 yr 
(in thousands) d 
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1970 


The discovery of new ways to prepare. and enter data 
into computers has contributed to the growing need 
for peripheral equipment operators, but has caused 
demand for keypunch operators to decline 


Advances in technology create some jobs and eliminate others 
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the past as more small firms install 
their own computer systems, but 
overall demand ;for these workers 
should ‘remain strong. 

This*same technology will further 


reduce demand for kéypunch opera- | 


tors. The primary reason for this de- 
cline is the increased use of comput- 
er terminals. As direct data entry 
techniques become more efficient, 
the importance of punched cardgas a 
form of input will diminish. Despite 
the anticipated decline in employ- 
ment, several thousand openings will 
occur each year as workers die, re- 
tire, or transfer out of the occupa- 
tion. 


Earnings and Working 
Conditions 


Average weekly earnings of key- 
punch aperator trainees in private in- 
dustry ranged from $120 to $140 in 
1976, according to surveys conduct- 
ed in urban areas by the Bureau of 
Labor Statistics and firms engaged in 
research on data processing occupa- 
tians. Lead operators earned from 
$#50 to $180 weekly. 

Average weekly earnings of begin- 
ning console operators averaged 
about $150. Experienced workers 
earned from $205 to $215, and lead 
operators earned from $230 to $260 
weekly. The average weekly earnings 
for tape librarians in 1976 was $160. 
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In, the Federal Government, con- 
*sole operators and keypunch opera- 
tors without ‘work experience started 
at $126 a week, and the average 
weekly salary was $245 for console | 
operators and $160 for keypunch op: 
erators. Throughout the economy in 
1976, console operaters earned 
slightly more and keypunch opera- 
tors earned slightly less than ayerage 
earnings for all nonsupervisory work- 
ers in private industry, excep#arm- 
ing. , 

Because electronic ‘computers 
must be operated at carefully con- 
trolled temperatures, operators work 
in air-conditioned rooms. One disad- 
vantage, however, is the high noise 
level generated by some auxiliary 
equipment. Some console and auxil- 
iary equipment operators work. eve- 

’ ning or night shifts because many or- 
ganizations use their compyter 24 
hours a day. Tape librarians usually’ 
work only day shifts. 


- Sources of Additional 
information 


Further information on data pro- 
cessing careers is available from: 
American Federation of Information Process- 


ing Societies, 210 Summit Ave., Mont- 
vale, N.J. 07645. - 
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COMPUTER SERVICE 
TECHNICIANS 


(D.O.T. 828.281) 


Nature of the Work 


Computer systems play a vital role 
in our lives. They help us make tele- 
phone calls, receive paychecks on 
time, and reserve tickets for travel, 
hotels, and entertainment. In busi- 
ned and industry, computer systems 
‘perform ..a wide variety of complicat- 
ed tasks—from maintaining business 
records to controlling manufacturing 
processes. 

A computer system is the combi- 
nation of a computer and computer- 
related machines, such as magnetic 
tape readers and high speed printers. 
Keeping this intricate set of machines 
in good working order is the job of. 
the computer service technician. ay 


WA 
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At regular intervals, computer ser- 
vice technicians (often called field 


‘engineers or customer engineers) 


service machines or systems to keep 
them operating efficiently. They rou- 
tinely adjust, oil, and clean mechani- 
cal and electromechanical parts. 
They also check electronic ‘equip- 
ment for loose connections and’ de- 
fective components or circuits. 
“When computer equipment breaks 


* down technicians must find the cause 
‘ of the failure and make repairs. De- 


termining where in the system the 
malfunction has occurred is the most 
difficult part of the technician's job, 
and as computer systems have grown 
larger and more complex, the poten- 
tial for malfunctions also has grown. 
The problem can be in the central 
processing unit itself, in one of the 
peripheral machines, such as‘a read- 
er or a printer, or in the cables con- 
necting these machines. Technicians 
use several kinds to test equipment, 
including voltmeters, ohmmeters, 
and oscilloscopes to check for elec- 
tronic failures. They also run special 
diagnostic programs that help pin- 
point certain malfunctions. Although 
it may take several hours to locate a 
problem, fixing the equipment may 
just a few minutes. For repair 
jobs such as replacing a faulty circuit 
board, soldering a broken connec- 
tion, or repairing a mechanical part, 
technicians use a variety of 
handtools, including needle-nosed 
pliers, wirestrippers, and soldering 
equipment. The employer supplies 
tools and test equipment, but techni- 
cidns are responsible for keeping 
them iri good working order. 
Computer ech often help 
install new equipm€nt. They lay ca- 
bles, hook up electrical connections 


between machines, thoroughly test ° 


the new equipment, and correct any 
problems before the customer uses 


the machine. 


Some technicians specialize in 
maintaining a particular computer 
model or system, or in doing a cer- 


‘tain type of repair. For example, 


some technicians are experts in cor- 
recting problems caused by errors in 
the computer's internal program- 
ming. ; ; 

Besides knowing how to use spe- 
cialized tools and test equipment, 


Some technicians specialize in maintaining a’ particular computer model or system. 


computer technicians must be famil- 
iar with technical and repair manuals 
for each piece of equipment. They 
also must keep up with the technical 
information 4nd revised maintenance 
procedures issued periodically by 
computer manufacturers. 
Technicians keep a record of pre- 
ventive maintenance and repairs on 
each machine they service. In addi- 
tion, they fill out time and expense 
reports, keep parts inventories, and 
order parts. ; 
Although technicians spend most 
of their time working on machines, 
they work with people also. ‘They 
listen to customers’ complaints, an- 
swer questions, and sometimes offer 
technical advice on ways to keep 


equipment in good condition. Expe- 
rienced technicians often help train 
new technicians and sometimes have 
limited supervisory duties. 


Places of Employment - 


In 1976, about 50,000 persons 
worked as computer service techni- 
cians. Most were employed by firms 


-that provide maintenance services 


for a‘fee and by manufacturers of 
computer equipment. A small num- 
ber were employed directly by or- 
ganizations that have a large comput- 
er installation. 

Computer technicians generally 
work out of regional offices located 
in major urban centers, where com- 
puter equipment is concentrated. For 
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example, about one-fourth of these—somem alfunctions occur infrequent- 


workers are employed in one of these 
major cities: New York City; Phila- 
delphia; Washington, D.C.; Chicago; 


jand Los Angeles. Most are assigned 


to several clients, depending on the 
technician's specialty and the type of 
equipment the ‘user has. Workers 


with several accounts’ must travel 


from place to place to maintain these 
systems and to make emergency re- 
pairs. In some cases, more than one 
technician will share an account, and 


service different parts of agystem. In . 


other cases; an experienced techni- 
cian may be assigned to work full 
time at a client’s installation in order 
to maintain all phasés of that opera- 


tion. Technicians who work for a na-_ 
must some- 
ther city'or 


tionwide organizati 
times transfer to a 
State. 


public or private vocational school, a 
college, or a junior college\ Basic 
electronics training offered by the 
Armed Forces is excellent prépara- 
tion for technician trainees. | 
A high school student interested in 
becoming a computer service techni- 
cian should take courses in mathe- 
matics and physics. High school 
courses in electronics and computer 
Seas also are helpful. Hob- 
that involve electronics, such as 
ein ham or CB radios or build} 
ing’ stereo equipment, also provide, 


¥ valuable experience. 


Besides technical training, appli- 


/eants for trainee jobs must have good 
, Close vision and normal color per- 


ception to work with small parts and 
color-coded wiring. Normal hearing 


‘is needed since some breakdowns are 


diagn by sound. Because techni- 
cians usually handle jobs alone, they 
must have the initiative to work with- 
out close supervision. Also important 
are a pleasant personality and neat 
appearance, since the work involves 
frequent contact with customers. An- 
other important asset for the success- 
ful technician is patience, because 


. technicians, 


ly and dre very difficult to pinpoint. 
Applicants must pass a physical ex- 
amination and, in some cases; get a 
security clearance. ; 

Trainees usually attend company 
training centers for 3 to 6-months to 
learn elementary computer theory, 
computer math, and circuitry theory 
and to further their study of electron- 
ics. Classroom work is accompanied 
by practical training in operating 
computer equipment, doing basic 
maintenance, and using test equip- 
ment to locate malfunctions. 

In addition to formal instruction, 
trainees must complete 6 months to 2 


years of on-the-job training. At first’ 


they ‘work closely with experienced 
learning to maintain 
card readers, printers, and other ma- 
chines that are relatively simple, but 
that have the basic mechanical and 
electronic features of a large com- 
puter system. As trainees gain experi- 
ence they work on more complex 
equipment. 

Because manufacturers continual- 
ly redesign equipment and develop. 
new uses for computers, experienced 
technicians frequently must attend 
training sessions to keep up with 
these changes and to broaden their 
technical skills. Many technjcians 
take advanced training to specialize 
in a particular computer system or 
type of repair. Instruction also may 
include programming, systems analy- 
sis, and other subjects that improve 
the technician's general knowledge 
of the computer field. 


Experienced technicians with ad- 


vanced training may become special- 
ists or ‘‘troubleshooters” who help 
technicians throughout their territo- 
ry diagnose difficult problems. They 
also may work with engineers in de- 
signing equipment and developing 
maintenance procedures. Techni- 
cians with leadership ability may be- 
come supervisors, or service manag- 
ers. 

‘Most computer equipment: oper- 
ates on the same basic principles, but 
machines built by different compa- 
nies may be unique in design and 
construction. For this reason, techrii- 
@ians may find it difficult to transfer 
between companies that mantain dif- 
ferent brands of equipmertt. Because 


of.the pressing need for experienced 
technicians, however, many opportu- 
nities exist for well-qualified workers 
to transfer to other firms that handle 
the same type of computer hardware. 

Training, and experience in com- 
puter maintenance may also qualify a 
technician for a job in programming, 
management, or equipment sales. 


- (See statements on Programmers and 


Office Machine and Computer 
nufacturing elsewhere in tne 
Har ra: ‘ 


Eimploywrant Outlook 


.- Employment of computer techni- 
cians is expected to grow much faster 
than the average for all occupations 
through the mid-1980's. As the Na- 
tion’s economy expands, more com- . 
puter- equipment will be used and 
more technicians will be needed to 
install and maintain it. Business, gov- 
ernment, and other organizations will 
buy, lease, or rent additional equip- 
ment to manage vast amounts of in- 
formation, control manufacturing . 
processes, and aid in scientific re- 
search. The development of new uses 
for computers in fields such as edu- 


‘cation, medicine, and traffic control 


also will spur demand. 

Because most technicians are 
young, relatively few openings will 
stem from deaths and retirements. 
Most job openings will result from 
rising demand for the services of - 
computer service technicians. Most 
openings will occur in metropolitan 
areas. ~ ; 

The rising demand for computer ° 
technicians is related to the growing 
number of computers in operation - 
and the geographic di@jbution, of 
these computers. Contes reduc- 
tions in the size and cost of computer 
hardware will bring the computer ., 
within reach of a rapidly increasing 
number of small organizations. As 
more and more of these small sys- 
tems are installed, the amount of 
time technicians must spend travel-.. 
ing between clients also will increase. 

Downturns in the economy will 
tend to have a less negative effect on 
job openings for computer service 
technicians than for most occupa- 
tions because even when business is 
declining firms will continue to use 


a,  & 


computers for accounting and other ° 


data processing. 


Earnings and Working 
Conditions 


Average weekly earnings of com- 
puter service technician trainees 
ranged from about $180 to $200 a 
week in 1976, according to a private 
survey of firms engaged in computer 
maintenance. Experienced workers 
earned about $235 a week, while 
senior technicians, those With 8-10 
yeats’ experience, earned between 
$250 and $285. Highly skilled spe- 
cialists averaged from $310 to $340 a 
week. 

Because computer installations 
generally run around the clock, 
working time lost during a computer 
breakdown can be very expensive. 
For this reason, technicians must be 
available to make emergency repairs 
at any time, day or night. Although 


the normal workweek ‘is 40 hours, 


overtime is standard. The method of 
assigning overtime varies by employ- 
er. Some technicians aré on call 24 
hours a day. Others work rotating 
shifts—days 1! week, nights the next. 
Howevet it is implemented, comput- 
er technicians can expect substantial . 
. amounts of overtime; in many cases, 
annual overtime pay can be as much 
as 20 percent of base salary. For 
most technicians, travel is local and 
they usually are not away from home 
overnight. Employers pay for. travel, 
including reimbursement for job-re- 
lated uses of the technician’s car, as 
well as work-related education ex- 
penses. 

Although some bending and lifting 
is’ necessary, the computer techni- 
cian’s job is not strenuous. Work haz- 


ards are limited mainly to burns and : 


electrical shock, and can be avoided 
if safety practices are followed. , 


: / 
Sources of Additional 
Information 


For general information on careers 
in computer maintenance, contact 
the personnel department of comput- 
er manufacturers and/computer 
maintenance firms in ro area. The 
State department of éducation in 
your State capital can furnish infor-' 
* mation about approved technical in- 


training in’ basic electronics. 
tional information about 
sc 


The State employment service e of- 
fice in your grea may also be able tg 
provide information about local job 
opportunities. 


~ 


OFFICE MACHINE 
OPERATORS . : 


(D.O.T. 207.782, .884, and .885; 
208.782; 213.782; 214.488; 
215.388; 216.488; and 234.) 


Nature of the Work 


To speed the paperwork involved 
in operating a business, most firms 
employ office machine operators to 
record information, determine bills 
and inventories, and perform other 
calculations. This- statement de- 
scribes some of the more common 
*“ machine operating jobs. 

Billing machine operators (D.O.T. 
214.488) prepare customer state- 


Advances in data transmission devices 
will erable large employers to centralize 
: recordkeeping. 


g 


ments by typing information, such as 
customers’ names, purchases( and 
amount of sales, on a billing machine 


that automatically computes the bal-. 


ancés and required payments. 

Bookkeeping machine operators 
(D.O.T. 215.388) record a firm's fi- 
nancial transactions on a bookkeep- . 
ing machine and calculate trial bal- 
ances, Summary reports, and other 
necessary data. 

Adding and calculating ching op- 
erators (D.O.T. 216.488) use me- 


‘chanical adding machines and elec- 


tronic calculators to compute 
payrolls and invoices and do other 
statistical work. Some calculators 
can also be used to compute square 
roots and percent distributions. 

Mail preparing and mail handling 
machine operators (D.O.T. 234.) use 
machines to open incoming mail and 
prepare bills and letters for mailing. 
Some machines fold and insert enclo- 
sures, while others address, seal, and 
stamp envelopes. Addressing: ma- 
chines print addresses on envelopes 
using stencils or metal plates pre- 
pared by embossing machine opera- 
tors (D.O.T. 208.782) using special — 
typewriters. 

Duplicating machine operators 
(D.O.T. 207.782, :.884, and .885) 
operate equipment that can repro- 
duce letters, bills, invoices, and other 
documents. Included are mimeo- 
graph, stencil, and copying ma- 
chines. These workers keep the ma- 
chines loaded with paper, see that 
they are properly adjusted for the 
number of copies to be made, and 
may collate—put together—pages of 
lengthy documents by nanid or ma- 
chine. 

Tabulating ee operators 
(D.O.T. 213.782) operate machines 
that sdrt and total large quantities of 
accounting and statistical informa- 
tion and print the results on special 
business forms. 

Information about workers in sev- 
eral other occupations that use office 
machines can be found elsewhere in 


‘the Handbook, in the statements on 


computer and peripheral equipment 
operators,,typists, and statistical 
clerks. 


Places of Employment 


In 1976, about 163,000 peopl 
worked, as office machine operators. 


< 


@ 


| About one-fifth worked for manufac- 
turing companies; large numbers also 


were employed by banks, insurance 
- companies, and wholesale and retail 
stores, Many office machine opera- 


‘tors wotk for service firms that pre- 
monthly bills‘and mailing circu- 
\pusinesses that do not have 
n office machinery. 
Training, Other Qualifications, 
' and Advancement ~ >. 


Employers prefer high school or 
business school graduates for jobs as 


“. office machine operators. Most new- 
~ ly hired workers are expected to be 
<@ble to type and operate adding ma- 


chines and calculators. A knowledge 
of business arithmetic is helpful. 

The amount of instruction and on- 
the-job training beginners receive de- 
pends on the types of machines they 
operate. Although a few days of 
training usually are sufficient to train 
duplicating machine operators, sev- 
eral weeks may be needed to trdin 
bookkeeping machine operators. 

» Some office machine operators are 
trained .at company expense in 
schools run by equipment manufac- 
turers. 

Finger dexterity, good eye and 
hand coordination, and good vision 
are important for most office ma- 
chine operator jobs. \Billing and cal- 
culating machine operators should 
know simple arithmetic so they can 
detect obvious errors\in computa- 
tions. Some mechanical ability is ad- 
vantageous, especially for duplicat- 
ing and tabulating \machine 
operators. . 

Most employers promote from 


‘ within and give strong consideration 


to seniority and job performance as 
shown by supervisors’ ratings. Pro- 
motion may be from a routine ma- 
chine job to a more complex one, or 
to a related clerical job. Employers 
often provide any additional training 
that may be required. In firms having 
large clerical staffs, office machine 
operators may advance to jobs where 
they train beginners or to supervisory 
Positions as section or department 
heads. 


Employment Outlook 


Employment of office machine op- 
erators is expected to grow more 


slowly than the average for all occu-: 


pations/ through the -mid-1980’s. 
Most openings will result from the 
need to replace workers who die, re- 
tire, or leave the occupation. 
Despite | expected ‘growth in the 
volume of billing, computing, and 


duplicating work, the accupation will 


expand ‘slowly as computerized rec- 
rdkeeping and processing systems 
read. In addition, advances in data 
smission devices will enable large 


‘employers to centralize recordkeep- 


ing, and to reduce the requirements 
for operators in branch offices. 


Earnings and Working 
Conditions 


A 1975 Bureau of Labor Statistics 
survey of earnings for several office 
machine operator occupations in ur- 


ban areas showed that the lowest: 


salaries were paid in the South and 
the highest in the Nofth and West. 

For some occupations averages are 
given \separately for different skill 
groups, Operators in Class A were 
.very experienced and performed 
comparatively difficult work. Those 
in Classes B and C had some or no 
experience, worked on more routine 
assignments, and used simpler equip- 
ment. The average weekly salaries 
reported in this survey are shown in 
the accompanying tabulation: ; 


weekly 
’ salaries, 
1976 
Billing machine operators.............. : $160 
Bookkeeping machine operators: 
ro, Sees eee ee NTO 
CU RN6 B scsssicscassscccasseceiscteccssis Jee 140 
Tabulating machine operators: 
Class B sepesgeeeneenenennesnneeseensnsenees 200 
Class Co.) ccssccseeeee sigesctadaasanstiacs 160 


Billing and bookkeeping machine 
operators earned slightly less than 


the average for all nonsupervisory . 


workers in private industry, except 
farming. 

Because some types of office ma- 
chines are very noisy, operatofs$ may 
work in special areas apart from oth- 
er company offices. In other re- 
spects, their working conditions are 
similar to those of other office work- 


ers in the same firms. (See the state- 
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ment on clerical occupations for fur- 
ther information on working 


conditions and for sources of addi- _ 


tional information. ) 


.' PROGRAMMERS 
(D.O.T. 020.188) 


Nature of the Work 


Computers can process masses of 
information rapidly and accurately, 
but only if they are given step-by-step 
instructions to follow. Because the 
machines cannot think for them- 
selves, computer programmers must 
write detailed instructions called pro- 
grams that list in a logical order the 
‘steps the machine must follow to 
solve a problem. 

Programmers usually work from 
problem descriptions prepared by 
systems analysts who have examined 
the problem and determined the 
steps necessary to achieve the de- 
sired results. (Systems analysts are 
described elsewhere in the Hand- 


book.) In organizations that do not 


employ gystems analysts, workers 
called programmer-analysts may be 
responsible for both systems analysis 
and programming. Once this analysis 
has been completed, a specialist 
called an’ applications programmer 


‘writes detailed instructions for pro- 


cessing the data, using one of the lan- 
guages developed especially for com- 
puters. : 

- Programs vary with the type of 
problem to be solved. For example, 
the mathematical aalculations in- 
volved in payroll accounting proce- 
dures are different from those re- 
quired to determine the flight path of 
a space probe. A business applica- 
tions programmer developing in- 
structions for billing customers 
‘would first decide what company 
records the computer would need 
and then draw a flow chart or dia- 
gram showing the steps the computer 
must follow to obtain old balances, 
add new charges, calculate finance 
charges, and deduct payments before 


‘determining a customer's bill. Using 


the flow chart, the programmer 


~. 


Computer programmers write instructions that list the steps the computer must take to 
; solve a problem. 


codes the actual instructions the 
computer will follow. 

The programmer then checks the 
operation of the program td be sure 
the instructions are correct and will 
produce the desired information. 
This check is called “debugging.” 
The programmer tries a sample of 
the data with the program and re- 
views the results to see if any errors 
are made. If errors occur, the pro- 
gram must be changed and re- 
checked until it produces the correct 
results. : 


Finally, an instruction sheet is pre- 
pared for the computer operator who 
will run the program. (The work of 
computer operators is described in 
the statement on Computer Operat- 
ing Personnel.) 

Although simple programs can be 
written in a few days, programs that 
use complex mathematical formulas 
or many data files may require more 
than a year of work. In such cases, 
several programmers may work to- 
gether under an experienced pro- 
grammer’s supervision. — 
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Applications programmers usually 
specialize in either business or scien- 
tific operations. A aifferent type of 
specialist, the systems programmer, 
maintains the- general) instructions 
(called software) that control the op- 
eration of the entire computer sys- 
tem, These workers make changes in 
these sets of instructions that deter- 
mine how the computer's resources 
are to be allotted among the various 
jobs it has been given. Because of 
their knowledge of operating sys- 
tems, systems programmers often 
help applications’ programmers de- 
termine the source of problems with 
their programs. 


Places of Employment 


In 1976, about 230,000 persons” 
worked as computer ‘programmers. 
Most were employed by manufactur- 
ing firms, banks and insurance com- 
panies, data processing service or- 
ganizations, and government 
agencies, 

Programmers usually work in large 
firms that need and can afford exten- 
sive computer systems. Small firms 
generally require computers only for 
payroll or billing purposes and fre- 
quently pay data processing service 
organizations to do this work. Sys- 
tems programmers usually work jin 
research organizations, computer 
manufacturing firms, and large com- 
puter centers. : 


Training, Other Qualifications, 
and Advancement 


There are no universal training re- 
quirements for progammers because 
employers’ needs vary. Most pro- 
grammers are college graduates; oth- 
ers have taken special courses in 
computer programming to supple- 
ment their experience in fields such 
as accounting or inventory control. 

Employers using computers for 
scientific or engineering applications 
prefer college graduates with degrees 
in computer science, mathematics, 
engineering, or the physical sciences. 
Graduate degrees are required for 
some jobs. Very few scientific or- 
ganizations are interested in appli- 
cants with no college training. 

Although some employers who use 
computers for business applications 


do not require college degrees, they 
prefer applicants who have had col- 
lege courses in data processing, ac- 
* counting, and business administra- 


tion. Occasionally, workers who are’ 


experienced in computer operation 
or payroll accounting but have no 
college training are promoted to pro- 
gramming jobs; however, they need 
additional data processing courses to 
become fully qualified programmers. 
Prior work experience is not essential 


for a job as a programmer; in fact, ~ 


about half of all entrants to the occu- 
pation have no significant work expe- 
rience. 

Computer programming is taught 
at public and private vocational 
schools, colleges, and universities. 
Instruction ranges from introductory 
héme study courses to advanced 
courses at the graduate level. High 
schools in many parts of the country 
also offer courses in computer pro- 
gramming. 

In hiring programmers, employers 
look for people who can think logi- 
cally and are capable of exacting 
analytical work. The job calls for pa- 
tience, persistence, and the ability to 
work with extreme accuracy even 
under pressure. Ingenuity and imagi- 
nation are particularly important 
when programmers must find new 
ways to solve a problem. 

Beginning applications program- 
mers usually spend their first weeks 
on the job attending training classes. 
After this initial instruction, they 
work on simple assignments while 
completing further specialized train- 
_ing programs. Programmers general- 
ly must spend at least several months 
working under close supervision be- 
fore they can handle all aspects of 
their job. Because of rapidly chang- 
ing technology, programmers must 
continue their training by taking 
courses offered by their employer 
and software vendors. For skilled 
workers, the prospects for further ad- 
vancement are good. In large organi- 
zations, they may be promoted to 
lead programmers and be given su- 
pervisory responsibilties. Some appli- 
cations programtmers advance to sys- 
tems programming. Both 
applications programmers and sys- 


tems programmers often are promot- 
ed to the more demanding occupa- 
tion of systems analyst. 


Employment Outlook 


Employment of programmers is 
expected to grow faster than the av- 
erage for all occupations through the 
mid-1980’s as computes usage ex- 
pands, particularly in firms providing 
accounting and business manage- 
ment services and organizations in- 
volved in research and development. 
In addition to job openings resulting 
from growth of the occupation, sev- 
eral thousand openings will arise 
each year from the need to replace 
workers who leave the occupation. 
Because many programmers are rela- 
tively young, few openings will result 
from. deaths or rétirements. How- 
ever, many vacancies will be created 
as experienced workers transfer into 
jobs ag systems analysts. 

The demand for applications pro- 
grammers will increase as many pro- 
cesses once done by hand are auto- 
mated, but employment will not grow 
as rapidly as in the past for several 
reasons. Improved software, such as 
utility programs that can be used by 
other than data processing personnel 


* will simplify or eliminate some pro- 


gramming tasks. Also, employment 
of programmers in data processing 
firms is not expected to rise as fast as 


.im recent years. Technology has re- 


duced both the size and cost of com- 
puter hardware, bringing a computer 
system within reach of small busi- 
nesses. As more small firms install 
their own computer, rather than rely 
on a data processing firm, employ- 
ment growth in these data processing 
firms may slow somewhat. Demand 
throughout the economy, however, 
should remain strong over the next 
decade. Prospects should be bright- 
est for college graduates who have 
had computer-related courses, par- 
ticularly for those with a major in 
computer science or a related field. 
Graduates of 2-year programs in data 
processing technologies also should 
find ample opportunities, although 
generally limited to business applica- 
tions. 


Earnings and sestod 
Conditions | 

Average weekly earnings of pro- 
grammer trainees in private industry, 
ranged from $190 to $200 in 1976, 
according to surveys conducted in 
urban areas by the Bureau of Labor 
Statistics and firms engaged in re- 
search on data procéssing occupa- 
tions. Systems programmers general- 
ly earn more thar applications 
programmers. For example, experi- 
enced systems programmers aver~ 
aged about $360 a week compared to 
$310 for applications programmers. 
Average salaries for lead program- 
mers were $385 and $355, respec- 
tively. In general, programmers earn 
about twice as much as average edrn- 
ings of all nonsupervisory workers in 
private industry, except farming. 

In the Federal Civil Service, the 
entrance salary for persons with a 
college degree was about $180 a 
week in 1977. Salaries for Federal 
Government programmers at all lev- - 
els are generally comparable to those 


" in private industry. 


Programmers working in the North 
and West earned somewhat more 
than those working in the South. 


Those working for data processing 


services and public utilities had 
higher earnings than programmers 
employed in banks, advertising, or 
educational institutions. 
Programmers work about 40 hours 
a week, but their hours are not al- 
ways from 9 to 5. Once or twice a 
week a programmer may report early 
or work late to use the computer 
when it is available. Occasionally, 
they work on weekends or are tele- 
phoned to advise computer operators 
working a second or third shift. 


Sourcee of Additional 
information 


Additional iriformation about the 
occupation of programmer is avail- 
able from: 


American Feder: of Information Process- 
ing Societies, 210 Summit Ave., Monit- 
vale, N.J. 07645. 


Association for Computing Machinery, 1133 
Avenue of the Americas, New York, N.Y. 
10036. 


SYSTEMS ANALYSTS: 


(DOT. 003.187, 012.168, 020.081 
and 920.088) - ° 


: Nature of the’ ‘Work f 


Many essential business functions 


and-scientific ‘research projects de>” 


, pend on systems analysts to plan effi- 
cient methods of processing data and 
handling the results. Analysts begin 
an assignment by discussing the data 
‘processing problem with managers or 
specialists to determine the exact na- 
ture of the problem and to break it 
down intd its component parts. If a 
new inventory system is desired, for 
example, systems analysts must de- | 
‘termine what new data need to be 

. collected, the eqyipment needed for 
computation, and the steps to be fol- 
lowed in processing the information. | 

Analysts use various techniques, 
such ds cost accounting, sampling, 
and mathematical model building to! 

analyze a problem and devise a new | 

* system. Once a system has been de- | 

veloped, they prepare charts and dia- | 


grams that describe its operation in | 


terms that managers or customers 
can understand. They also may pre- 
pare a cost-benefit analysis to help 
the client decide whether the pro- 
posed system is satisfactory. 


. If the system is accepted, systems 


analysts translate the logical require- 
ments of tha system into the capabili- 
ties of the Computer machinery or 
‘hardware.’ They also prepare 
specifications for programmers to 


follow and work with them. to ‘“‘de-. 


bug,” or eliminate errors from the 
system. (The job. of the computer 
programmer is described elsewhere 
in the Handbook.) 

The © 
must ‘solve range from monitoring 
nuclear fission in a powerplant to 


forecasting sales for an appliance © 


manufacturing firm. Because the 
work is so varied and coffplex, ana- 
lysts specialize in either business or 


: scientific and engmoering applica- 


tions. 

Some analysts i improve systems al- 
ready in use by developing better 
procedures or adapting the system to 
handle additional types of data. Oth- 
ers do research, called advanced sys- 
tems design, to devise new methods 
of systems analysis. 


Places of Employment 


About 160,000 persons worked as 
systems analysts in 1976. Employ- 
ment of these workers is concentrat- 
ed in two geographic regions—more 


i 


blems systems analysts f 


‘ 


‘than one-third of the total are em- 


ployed in the Midwest and about. 


‘one-fourth work i in the northeastern °° 


portion of the United States. Most 
systems analysts worked in urban 
areas for manufacturing firms, banks, 
‘insurance companies, and data pro- 
cessing service -organizations. In ad- , 
dition, large humbers worked for~ 
wholesale and retail businesses and 
government coin 


Training, Other Gusiticetons, 
and Advancement 


There is no universally acceptable 


way of. preparing for 4 job as a sys- 
tems shalyst because ‘employers’ 
preferences depend on the work 
being done. However, college gradu- 
ates generally are sought for these 
jobs, and for some of the more com- 
plex jobs, persons with graduate de- 
gtees‘are preferred. Employers usu- 
ally want analysts with a background 
in accounting, business management, 
or economics for work in a business 


environment while a background in . 


the .physical: sciences; mathematics, 
or engineering is preferred for work 


‘in scientifically oriented organiza- 


tions. A growing number of employ- 
ers seek applicants with a degree in 
computer science, information sci- 
ence, of data processing. Regardless 
of college major, thost employers 
look for people who are familiar with 
programming languages. Courses in 
computer concepts, systems analysis, 
and data retrieval techniques offer 
good preparation for a_job.in this 


-field. 
» Prior work~experience is impor- 
tant. Nearly half of all persons enter- — 


ing this occupation have transferred 
from other occupations, especially 


from computer programmer. In .. 


many ‘industries, all systems analysts 


begin as programmers and are pro- 
moted ¢ analyst pone after gain- 
ing rience. - 


Systems analysts must be ‘able to 
think logically and should like work- 
ing with ideas. The ability to concen- 


| _. trate and pay close attention: to de- 


tails also is importént.:Although most 
systems analysts work independently, 
they sometimes work in teams on 
large projects. They must be able to 
communicate effectively with techni-° 


tal personnel such as programmers 
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as well as with clients who have no 


computer background. 

In order to advance, systems ana- 
lysts must continue their technical 
education. Technological advances 
come 80 rapidly in the computer field 
that continuous study is necessary to 
keep one’s skills up to date. Training 
us kes the form of 1-and_2- 


- .week courses offered by employers 


‘and software vendors. 

An indication of experience ‘and 
professional competence is the Cer- 
tificate in Data Processing (CDP). 
This designation is conferred by the 
Institute for Certification of Comput- 


_er Professionals upon candidates. 


who have completed 5 years’ experi- 
ence and passed a saa examina- 
tion. 

In large data processing depart: 


‘ ments, persons who begin as junior 


systems analysts may be promoted to 
senior or lead systems analysts after 
several years of experience. Systems 
analysts who show leadership ability 
,also carfadvance to jobs as managers 
‘of systems analysis or data processing 


aia 
Employment Outlook 


+ Employment of systems analysts i is 
expected to grow faster than the av- 
erage for all occupations through the 
mid-1980's as computer usage ex- 
pands, particularly in accounting 
firms and organizations engaged in 
research and development. In addi- 
tion to opportunities that will result 
from growth, some openings will oc- 
cur as systems analysts advance to 


- managerial positions or enter other 


occupations. Because many of these 
workers are relatively young, few po- 
sitions will result from retirement, or 
. death. 

The demafid for systems analysts is 
* expected to rise as computer. capa- 


bilities are increased and computers - 


are used to solve problems in a larger, 
variety of areas. Sophisticated ac- 


counting systems, telecommuniga-. ° 
tions networks, and complex mathe: E 
. matical systems used in. scientific 


research are examples of new ap- 


proaches in problem-solving. Over ° 
the next decade, we can expect sys- 


tems analysts to be harnessing the 
computer's resources to solve prob- 
lems we have not yet recognized. Ad- 
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vances in technology that have dras- 


tically reduced the size and cost of. 


computer hardware will have differ- 
ing effects on employment of systems 


“analysts. Employment in data pro- 


cessing firms may not grow as rapidly 
as in recent years as more small busi- 
nesses install their own computer 
rather than rely on a dafa processing 
service. This will’be offset, however, 
by a rising demand for analysts to 
design systems especially for the 
small computer and geared specifi- 


_ cally for the problems of small firms. 


The outlook for graduates of com- 
puter-related curriculums should be 
excellent. College graduates who 
have had courses in computer. pro- 
gramming, systems analysis, and oth- 
er data processing areas should also 
find many opportunities. Persons 
without a college degree and college 
graduates unfamiliar with data pra- 
cessing may face competition from 


the large number of experienced _ 


workers seeking jobs as systems ana- 
lysts. 


*’ Earnings and Working 
Conditions , : 


beginning systems’ 


Earnings 
analysts in Wiate industry averaged 
$250 a week in 1976, according to 
surveys conducted in urban areas by 


the Bureau of Pabor Statistics and ° 


private firms engaged in research on 
computer occupations. Experienced 
workers earned from $340 to.$380, 
and lead systems analysts earngd 
from $385 to $400 weekly. Overall, 
systems analysts earn well over twice 
as much as the average for all nonsu- 
pervisory, workers in private industry, 
except farming. 


ln the ‘Federal Government, the 
entrance salary for recent college 
graduates was about. $180 a week in 
1977. Salaries for systems analysts at 
all levels of responsibility generally 
are comparable to those in private 
industry. 

Systems analysts working in the 
North and West earned somewhat 
more than those.in the South and 
generally their earnings were greater 
in gata processing service firms or in 
heavy manufacturing than in insur- 


ance companies or educational insti- . 


e 


tutions, ~ 
Systems analysts usually work 


. about 40 hours a week—the same as 


other professional and office work- 


ers. Unlike many computer opera-— 


tors, systems analysts are not as- 
signed to evening or night shifts. 
Occasionally, however, evening or 
weekend work may, be necessary t to 
complete emergency projects. _ 


"Sources of Additional 
Information 


Further information about the oc- 
cupation of systems. analyst is avail- 
able from: 

American Federation of Information pias 


ing Societies, 210 Summit Ave., Mont- | 
vale, N.J. 07645. 


Association for Systems Management, 24587 
Bagley Rd., Cleveland, Ohio 44138. 


’ Information about the: Certificate 


in Data Processing ys available from: 


The Institute for Certification of Computer 


Professionals, 35 E. Wacker Dr., Suite | 


. 2828, Chicago, Il. 60601. 
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OFFICE MACHINE AND COMPUTER 


‘ 


During the last decade, employ- 
ment in the office machine and com- 
puter industry grew much faster than 
employment in manufacturing as a 
whole. Growth was spearheaded by a 
rapid expansion in the prodyction of 
computers. For many years, the in- 


ad 


é 


MANUFACTURING OCCUPATIONS 


dustry’s chief products were type- 
writers, adding machines, cal¢ula- 
‘tors, and othér conventional office 
machines. Today, plants that make 
computers and related equipment ac- 
count for about three-fourths of the 
industry's production. : 


*p 


) 


Nature and Location of the 
_Industry 


In 1976, the office machine and 


‘computer manufacturing industry 
employed 290,000 workers in ap- 
‘proximately 1,050 plants. About 6 
out of every 10 of them worked in 
‘plants that produced computer 
equipment, the remainder in plants 
that produced conventional office 
machines and scales and other 

‘ weighing devices. 
Computer equipment manufactur- 
ing plants employed about 195,000 
workers in 1976. These plants manu- 
facture general purpose computers 
as well as those used for special ap- 
plications, such as spa¢e exploration 
and missile guidance. 
manufacture related equipment such 
as machines that read magnetic num- 
bers on bank checks./In addition to 
computers and relatéd equipment, 
pFafits may furnish “software” (com- 
puter programs and operating sys- 
tems that control the ration of the 
mputer). Thousahds of people 
hose employment is not included in 
this chapter are’ employed outside 
manufactuyging plants by firms that 
speciali software or that rent or 
lease cof\puters‘And provide related 

services 

In A about 95,000 people were 
employed in factories that produced 
conventional office machines and 
scales. Of this total, nearly half pro- 
duced desk calculators, cash regis- 
ters, coin and ticket counters, and 


They ‘also - 


adding, accounting, and voting ma- — 


chines; the rest produced typewrit- 
ers, industrial and household scales 
and miscellaneous office machines, 
including items-as diverse as postage 
meters and dictating machines. , 

Large plants account for most of 
the employment in office machine 
and computer manufacturing. About 
65 percent of the industry's employ- 
ees work in plants that have 1,000 or 
more employees; several computer 
plants have more than 5,000 employ- 
ees. 


Six. of | every 10 persons employed 


in computer manufacturing work in 
California, New York, and Minneso- 
ta, and the following States employ 
most of the remainder: Massachu- 
- setts, Perinsylvania, Colorado, Flor- 
ida, Texas, Arzans and North Caro- 


lina. In New York, the lower Hudson 
River Valley area has many impor- 
tant computer manufacturing cen- 
ters: Poughkeepsie, East Fish Kill, 
and Kingston. Large manufacturing 
plants also are located in Utica, N.Y., 
and in the Boston, Mass., and Phila- 
delphia, Pa. areas. The leading cen- 
ter in the Midwest is Minneapolis-St. 
Paul. The Los Angeles and San Di- 
ego industrial areas are the most im- 
portant computer manufacturing 
centers in the West, followed by 
Phoenix, Ariz.; and San Jose, Calif. 

Most of the conventional business 
machine manufacturing employment 
is located in eight States: Ohio, Ken- 
tucky, New York, Michigan, Califor- 
nia, Hlinois, New Jersey, and Con- 
necticut. Some of the important 
manufacturing centers are: Dayton, 
Toledo, and Euclid, Ohio; the New 
York-Northgastern New Jersey in- 
dustrial area; Hartford and Stamford, 
Conn.; Chicago, Ill.; Detroit, Mich.; 
and Lexington, Ky. : 


Occupations in the Industry 


* A variety of occupations, requiring 
a broad range of training and skills, 


»are found in plants that make office 


machines and computers. More than 
half of the industry’s workers are in 
white-collar jobs (engineering, scien- 
tific, technical, administrative, sales, 
and clerical); the others are in plant 
jobs (assembly, inspection,, mainte- 
nance, transportation and service). 

White-collar workers represent a 
significantly larger proportion Of to- 
tal employment in computer in- 
dustry than in most other manufac- 
turing industries because of the 
highly complex nature of computer 
manufacturing. 

Some of the key occupations in the 
office machine and computcr indus- 
try are described briefly in the‘ fol- 
lowing: section. (Detailed discussions 
of professional, | aes skilled, 


and other occupations found in this, Technical’ Occupations. More than 1 


industry, as well as in many others, 
are presented elsewhere in the Hand- 
book, in sections covering individual 
occupations. ) 


Engineering and Scientific Ooruias 
tions. Nearly 1 out of every 10 work- 
ers in the office machine and com- 
puter industry is an engineer or 


¢ 


scientist. Most of them work at com- 


puter plants. 

The largest group of engineers 
work with electricity or electronics. 
Most are engaged in research and 
development, althoGgh many work in 
production. The industry also em- 
ploys large numbers of mechanical 
and industrial enginegrs. Some me- 
chanical ‘engineers are engaged in 
product development and tool and 
equipment design. Others are con- 
cerned with the maintenance, layout, 
and operation of plant equipment. 
Industrial engineers determine the 
most effective means of using the ba- 
sic factors of production—labor, ma- 
chines, and materials. 

Chemists make up the largest 
group of scientists in office machine 
and computer manufacturing. Their 
work is primarily in chemical pro- 


. cessing of printed circuits used in 


computers. Mathematicians make up 
another large group of scientists. 
Their work on complex mathemat- 
ical problems is important in design- 
ing computers, Physicists are em- 
ployed in research and development 
to work on items such as miniatur- 


ized components and circuits. Statis- - 


ticians work in fields such as quality 


“control and production scheduling. 


The industry also employs systems 
analysts and computer programmers, 
many of. whom have scientific or 
engineering backgrounds. Systgms 
analysts primarily devise new infor- 
mation processing technj fave, and 
improve existing techni to- 
grammers design and test Soaatel 
programs. Some analysts and pro- 
grammers specialize in scientific and 
engineering problems, while others 
process accounting, inventory, sales, 
and other business data. In addition, 
systems analysts and rogrammers 
May assist sales’ perso 
mining data processing needs of cus- 


: tomers. Yo 


} 


out of every 20 workers in the indus- 
try is a technician. Most specialize in 
electronics and assist engineers and 
scientists in research and develop- 
ment, testing and inspecting elec- 
tronic components, and doing com- 
plex assembly work. Some 
electronics technicians specialize in 
repairing computers. Chemical con- 


“45 


el in deter- - 


He 
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trol technicians prepare solutions 
used in the etching of circuit boards. 
Photographic technicians set up 
cameras and other equipment used in 
the tracing process to create copper 
etchings on circuit boards. Drafters 
. prepare drawings from sketches or 
- specifications furnished by engi- 
_neers. Engineering aides assist engi- 
neers by making calculations, sketch- 
_ es, and drawings, and by conducting 
Mentormanae tests on ‘components. 


Adinthisvaiive and _Sales Occupa- 
tions. About | out of every 13 work- 
ers is an administrator. Included are 
top executives\who manage compa- 
nies and determine policy decisions 
“and middle managers who direct de- 
partments such as advertising and in- 
dustrial relations. Other administra- 
tive employees in staff positions 
include accountants, lawyefs, and 
- market researchers. 

“Sales personnel hold about’! out of 
every 25 jobs in the industry. Those 
‘who sell conventional office ma- 
chines usually work on their own. 
Computer sales personnel, on the 
other hand, are assisted by a host of 
technical experts, such'as engineers 
and systems analysts. Because com- 
puters are complex and: expensive, 
computer sales representatives may 
have to spend several months to 
comes a sale. 


al Occupations: Nearly 1 out of 

‘ 6 workers in the industry is in a 
clerical job. Included in this group 
are secretaries, clerk typists, file 


.. Clerks, bookkeepers, and business 


machine operators, as well as com- 
puter personnel such ‘as keypunch 
_ and compyter operators. 


Plant Occupations. Nearly half of this 
@dustry's employees are plant (blue- 
collar) workers. Most plant workers 
aré engaged directly in making com- 
puters and office machines. They in- 
clude assemblers, inspectors or test- 
ers, machinists, machine tool 
operators, and their supervisors. 
Truckdrivers, material handlers, 
power truck operators, guards, and 
janitors move materials and perform 
custodial duties, and plumbers and 
pipefitters, electricians, carpenters, 
and other workers maintain produc- 
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tion machinery and building facili 

ties, .. 
» 

Assembly 


Occupations. (D.O.T. 


906.884, 726.781 and .884) Workers 


who assemble computers and office 


machines have many different skills, - 


and make up the largest group of 
plant workers. 

Assemblers may put together small 
parts to make components or compq- 


‘nents to make sub-assemblies or the 


finished product. Much of their work 
is done by hand. Some assemblers do 
a single operation as components 
move down the assembly line. The 
assembly of typewriters, for example, 
is divided into thany simple opera- 
tions. Each assembler does one job as 
the typwriter passes the work station. 
Some assembly jobs are difficult and 
require great skill, while others are 
relatively simple. Skilled electronics 
assemblers, for example, use dia- 
grams as guides to wire complex 
memory and logic panels for comput- 
ers. 


Machines are used for many as-. 


sembly operations. Automatic wire- 
wrapping machines, for example, 
wire panels and plug-in-boards. Op- 
erators feed these machines and re- 
move and inspect finished items. 
Electronic technicians usually do 
the’ most difficult hand assembly 
work. In research laboratories, they 
put together experimental equip- 
ment. In plants, they put together 


‘complex items that require a knowl- 


edge of electronics theory. 

Assemblers commonly use screw- 
drivers, pliers, snippers, and solder- 
ing irons and they use special devices 
to position and hold parts during as- 
sembly. Some assemblers use preci- 
sion equipment to weld connections 
in circuit assemblies. 


Machining Occupations. Most office 
machine and computet manufactur- 
ing plants employ machining workers 
who operate power-driven machine 
tools to produce plastic and metal 
parts for computers, typewriters, ac- 
counting machines, calculators, and 
other products. Numerical control 
machine operators tend machines 
that have been programmed to per- 
form machining operations automati- 
cally. Toolmakers construct and re- 
pair equipment used to make and 


assemble parts. Diemakers specialize 
in metal forms (dies) used in punch 
and power presses that shape metal 
parts. 

Inspection and Testing Operations. 
These operations begin when raw 


materials enter the plant and contin- . 


ue throughout the assembly process. 
Finished parts and products are test- 
ed and inspected thoroughly. 

* Some inspectors examine individ- 
ual parts; others inspect components 
during subassembly; still others ‘in- 
spect completed office machines and 
computers. Many inspecting jobs re- 
quire highly skilled workers. On the 
other hand, relatively unskilled peo- 
ple can run some automatic test 
equipment. Workers who feed or 
monitor this equipment are called 
test-set operators or testing’machine 
operators. 

' Job titles indicate the wor 
inspectors do. Machined parts 
tors ¢D.O.T. 609.381) use precision 
testing instruments to deterfnine 
whether parts have been’ machined 
properly. Type inspectors (D.O.T. 
706.687) use a magnifying glass to 
examine typewriter type for defects. 
Electronic subassembly inspectors 
(D.O.T. 726.384) use microscopes, 
meters, and various measuring devic- 
es to examine circuits and other elec- 
tronic subassemblies. Electronic as- 


many 


sembly inspectors (D.O.T. 722.281) 


use special instruments to test elec- 


tronic systems such as computer: > 


memory units. 
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In plants that manufacture conven- * - 


tional office machines, final inspec- 
tion is relatively simple. Inspectors 
operate the machines, look for de- 
fects, and refer malfunctioning ma- 
chines to repairers. The final inspec- 
tion or “debugging”. of computers, 
on the other hand, is very complex. 
Electronic technicians inspect new 


computers under the supervision of | 


electronic engineers. They use com- 
plex equipment to run tests and de- 
tailed drawings and instructions to 
find causes of SUTUR CHO: ‘ 


Maintenance  Gecipaiions. Many 


maintenance workers with different 
types of training take care of the | 
industry's production machinery and | 
equipment. Skilled electricians are — 
responsible for the maintenance of 


electrical equipment. Machine and 
equipment repairers make mechani- 
cal repairs. Maintenance machinists 
and welders build and, repair equip- 
ment. Air-conditioning and refrigera- 
‘tion mechanics are employed in 
plants that are air-conditioned and 
have special refrigerated and dust- 
free rooms in order to maintain the 
equipment. Painters, plumbers,.pipe- 
fitters, carpenters, and sheet-metal 
workers, and other building majnte- 
nance craft workers also are em- 
ployed in this industry. 


Other Plant Occupations. Many. 
truckdrivers are employed to make 
deliveries to various parts of plants. 
Laborers load and unload trucks and 
boxcars and do general clean-up 
work. Some other plant occupations 
are boiler operator, stationary engi- 
neer, guard, and janitor. 


Training, Other Qualifications, 


, and Advancement 


A bachelor’s degree i in engineering 
or one of the sciences is usually re- 
‘quired for engineering and scientific 
jobs. For research and development 
work, applicants with advanced de- 
grees generally are preferred. Some 
companies have training programs 
designed to give newly hired college 
graduates a broad picture of manu- 
facturing operations before they are 
assigned to a particular department. 
Because of the highly technical na- 
ture of computers, many of the in- 
dustry’s executives have back- 
grounds in engineering or science. 

Engineers and scientists, as well as 
persons with a degree in 
science, are employed as 

fs, programmers, and . 
lysts. Most business affd liberal:arts 
graduates are employed in account- 
ing, personnel, and other administra- 
‘tive activities. 

Technicians qualify for their jobs 
in a number of ways. Some obtain 
jtraining in either public, private, or 
‘Armed, Forces technical schools. 
‘Others have one or more years of 
\scientific or engineering training, but 
have not completed all of the re- 
quirements for a degree. Still other 
technicians are promoted from lower 
grade jobs in the plant and some 
‘ well-qualified technicians may ad- 


vance to engineering jobs after com- 
nering and in mathematics, engi- 


neering, and related subjects. 


People who complete commercial 
courses in high school or business 
school are preferred in clerical jobs 
such as secretary or office machine 


operator. For computer operators, ° 


most firms prefer applicants .who 
have some college or technical train- 
ing in data processing. With addition- 
al training, some computer operators 
and clerical workers advance ‘to pro- 
grammer jobs. 

In selecting workers for plant jobs, 
firms generally prefer high school or 
vocational school graduates, who are 
then trained through on-the-job in- 
struction Nd experience that varies 
from a few days to years. Some plants 
also. cond classroom training of 
short duration. Skilled craft workers, 
such as machinists and tool and die 
makers, may spend 3 to 4 years in 
learning their jobs and some firins 
have formal apprenticeship pro- 
grams, which include both on-the-job 
training and classroom instruction 
related to the particular craft. Fre- 
quently, openings for skilled jobs are 
filled by workers already in the plant. 

Workers who have little or no pre- 
vious experience or training are hired 
for less skilled inspection, assembly, 
and machining jobs. Applicants may 
have to pass aptitude tests and dem, 
onstrate ability for particular types of 


work. Most assembly and ipspection 
jobs require good eyesight and color 
perception, manual dexterity, and 
patience. 

Experienced plant workers have 
opportunities to advance to jobs with 
higher pay. Assemblers, for example, 
can become semiskilled inspectors, 
and aa nari: skilled: inspectors. 
Machine ‘ool operators can move to 
skilled machinist jobs. Craft workers 
and skilled inspectors can become 
technicians, after completing courses 
in company-operated schools, junior 
colleges, or technical schools. Super- 
visory jobs are open to experienced 
plant workers who = leadership 
ability. - a 

Ws, 
Employment Outlook 


Employment in this industry is ex- 
pected to increase faster than the av- 
erage for all industries through the 
mid-1980's. This growth is projected 
to occur principally in plants that 
produce electronic computer equi- 
ment; little growth is forseen among 
manufacturers of conventional office 
equipment. In addition to the job 
openings that result from employ- 
ment growth, many openings will 
arise as experienced workers retire, 
die, or transfer to jobs in other indus- 


’ tries. 


The demand for computers and re- 
lated equipment js expected to in- 


Very rapid employment growth is expected in plants 
that produce electronic computer equipment 


Wage and salary workers in office and computing machine 
manufacturing, 1958-76 and projected 1985 
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crease rapidly as computers are used 
‘to solve an increasing array of prob- 
lems in business, industry, and gov- 
ernment. Using computers to control 


the flow of automobile traffic, to aid’ 


physicians make a medical diagnosis, 
and to help students learn more 
quickly are just a few of the new 
computer applications that are likely 
to come into widespread use over the 


. Next few years. In addition to growth fand develop new saceens 


generated by new applications, de- 
mand will rise as further price reduc- 
tions bring a computer system within 
reach of more and more small or- 
ganizations. Growth in the number of 
'. compuyters will be accompanied by a 
need for additional computer-related 
/ equipment—input and output, stor- 
age, and communication devices—as 
well as software designed specifically: 
to meet the needs of certain types of 
organizations. 

Although the demand for conven- 
tional office machines is expected to 
remain strong through the mid- 
1980's, employment in plants that 
~ produce this type of equipment will 
— slowly. Most job openings will 

ult from the need to/replace expe- 
rienced workers who retire, die, or 
transfer to other industries. The de- 
mand for office equipment should 
continue to rise as business and gov- 
ernment organizations grow and the 
volume of paperwork increases. 
However, technological improve- 
ments in production methods are ex- 
pected to increase output per work- 
er. For example, increasing 
mechanization of operations former- 
ly done by hand will tend to reduce 
labor requirements, particularly in 
plants where products are, mass-pro- 
duced, such as typewriters and calcu- 
lators. 

Some occupational groups .in the 
office machine and computer manu- 
facturing industry are expected to 
grow faster than others. For example, 


the number of professional and ad- 
ministrative workers, particularly en- 
gineers, scientists, and technicians, is 
expected to increase more rapidly 
than the number of plant workers. 
Demand for these workers will be 
spurred by continued high levels of 
research and development expendi- 


tures to improve machine capabili- 


ties, design more efficient software, 
for 
computers. 

Semiskilled workers, sock as as- 
semblers and inspectors, Will contin- 
ue to account for most of the work 
force in production occupations, de- 
spite the growing use of automated 
and mechanized assembly line equip- 
ment. 


Earnings and Working 
Conditions 


In 1976, plant workers in the office 
machine and computer industry had 
average earnings of $5.29 an hour. 
Wages in computer manufacturing 


plants are slight higher than in the: 


industry as a whole, averaging $5.46 
an hour in 1976. 

National wage data are not avail- 
able for indiyitual occupations in the 
office machine and compyter indus- 
try. However, the following tabula- 
tion, based on data obtained from a 
small number of union contracts, 
provides an example of the range in 


hourly wage rates for selected occu- ° 


pations in 1976: —, 


Hourly rate 

ranges 
ASSEMDIESS......0.)...c:cseeseeeseeeseeeeees . $3.00-4.50 
Machinists..............ccccceeeeereeesenee 4.38-5.82 
Tool-and-die makers.............:000 $.50-6.50 
Electricians , seidaavsosnehvactwedeveaveneane ~ '$.50-6.50 


Some employees work night shifts 
and weekends because many. plants 


-operate around the clock. Employees 
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working second or third shifts, or 
more than 8 hours a day or 40 hours 
afreck generally receive extra pay. 

Paid vacations and holidays are 
almost universal in this industry.” 
Most employees receive | to 4 weeks 
of vacation, depending on length‘of 
service. They also receive insurance 
and pension benefits at least partially 
financed by the employer. Employee 
stock purchase plans are available in 
many firms.- 

In general, the work surroundings 
in office machine and computer 
plants are more favorable than those 
in most other types of factories. 
Work - stations usually are well- 
lighted and clean, and free from dust, 
fumes, and loud noises. Many com- 
puter factories are relatively new and 
are located in suburban areas. 

Some plant jobs are repetitious, 
but very few require great physical 
effort. Fewer and less severe injuries 
take place in office machine and 
computer manufacturing than the av- 
erage for all manufacturing. 

Many plant workers are covered 
by union contracts. The principal 
unions in this industry are the Inter- 
national Association of Machinists 
and Aerospace Workers; the Interna- 
tional Union, United Automobile, 
Aerospace and Agricultural Imple- 
ment Workers of America; the Inter- 
national Union of Electrical, Radio 
and Machine Workers; and the Inter- 
national Brotherhood of Electrical 
Workers. . 


Sources of Additional 
information 


For general information on jobs in 
the industry, write to: 
American Federation of Information Process- 


ing Societies, Inc., 210 Summit Ave., 
Montvale, N.J. 07645. 
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What to Look For in this Reprint] 


To make the Occupational Outlook Handbook ‘easier to 
use, each occupation or industry follows the same outline. 
Separate sections describe basic elements, such as work on 
the job, education-and training needed, and salaries or wages. 


Some sections will be more useful if you know how to interfer 


the information as explained below. 

The TRAINING, OTHER QUALIFICATIONS, AND ‘AD- 
VANCEMENT section indicates ndpetered way ‘to enter each 
occupation and alternative ways td obtain training. Read this 
section. carefully because early planning makes many fields 
easier-to enter. Also; the level at which you enter and the speed 

~ with'which you advance ¢ften depend on your training. If you 
are a student, you may want to consider taking those courses 
thought useful for the oc@upations which interest you. 


Besides training, you may need.a State license or certifi- 


«ate. The training section indicates which occupations gener- 
a ally require these, Check requirements in the State where you 
* olan to work because State regulations vary. 

~ Whether an occupation suits your personality is another 
important area to explore. For some, you may have to make 
responsible decisions in a highly competitive atmosphere. For 
others, you may do only routine tasks under close supervision. 


To work successfully in a particular job, you may have to do one, 


or more of the following: 


- motivate others 

- direct and supervise others 

- work with all types of people 

- work with things—you need good coordination 


o . and manual dexterity 


- work independently—you need Initiative and 
self-discipline 7 
- work as part of a team — : 
. ~Wwork'with details, perhaps numbers 
or laboratory réports 
- help people : 


. - use creative talents and.ideas ‘ 


- work in a confined area 

- do physically hard or dangerous work 

- work qutside in all. types of weather 

A cGunselor can help you find out more about your inter- 
ests artd abilities so you can judge whether a job's character- 
istics suit you. 

The EMPLOYMENT OUTLOOK section tells whether or not 

* the job market is likely to be favorable. Usually an occupation’s 
expected growth is compared to the average projected growth 
rate for all occupations (20.1 percent between 1976 and 1985). 
The following phrases are used: 


50% or more 

25.0 to 49.9% 

15.0 to 24.9% ; 
4.0 to 14.9% F 
3.9 fo -3. 

* -4.0% or more 


uld have to know the number of people com- 


peting with you to be sure of your prospects. Unfortunately, this are most expensive. . : 


supply information is lacking for most occupations. 

There are exceptions, however, especially among pro- 
fessional occupations. Nearly everyone who earns a medical 
degree, for example, becomes a practicing physician. When 
the number of people pursuing relevant types of education and 
training and then entering the field can be compared with the 
demand,*the outlook section indicates the SRP eR NANE TS rela- 


tionship-as follows: , : ; . 
‘Excellent -------------- Demand rauch greater than 
 ._s Supply 
Very good-----.---~--- ~-Dgemand greater than supply ~ 
Good or favorable eoenne Rough balance between 


demand and supply’ 

May face competition --Likelinood of more supply 
than demand 

Keen competition ------ Supply greater than demand 


Competition or few job openings should not stop your pursu- j 


ing a career that matches your aptitudes and interests. Even 
small or overcrowded occupations provide some jobs. So do 
those in which employment is growing very slowly or declining. 

Growth in an occupation is not the only source of job 
openings because the number of openings from turnover can be 
substantial in large occupations. In fact, replacement needs are 
expected td create 70 percent of all openings between 1976 and 
1985. 
. Finally, job prospects in your area may differ from those‘in: 
the Nation as a whole. Your State employment service can fur- 
nish local information. \ 

The EARNINGS section tells what workers were Baming in 
1976. 


Which jobs pay the most is a hard question to answer be- 


cause good information is available for only one type of earn- - 
ings—wages and salaries—and not even this for all occupa- 
tions. Although 9 ot of 10 workers receive this form of income, 


Many earn extra money by working overtime, night. shifts, or ir- all 
-tegular schedules. In some occupations, workers also receive 
tips or commissions based on sales or service. Some factory. 


workers are paid @ piece raté—an extra payment for each item 
they make. « 


The remaining 10 percent of all workers—the self-employ- - . 


ed—includes people in many ‘occupations—physicians, bar- 
bers,®’ writers, and. farmers, for example. Earnings for 


self-employed workers even in the same occupation differ 


widely because much depends on whether one is eat starting 
out or has an established business. 
Most wage” and salary workers receive. shes benefits, 
such as paid vacations, holidays, and sick leave. —- ‘ 
Workers also receive income in goods and services (pay-' 
ment in Ka Sales workers in department stores, for example, , 
often receive discounts on merchandige. 


on the job, the Earnings section does compare 
earnings by indicating whether a certain job pays more or legs 
than’ the average for all nonsupervisors in private industry, ex- 


* éluding farming. 


Each oecupation has a pay. levels. Begimers almost 


ation but citieg 


some time, Earnings also vary by geographic Nf 
eré living costs’ 


‘ that offer the highest me often are those 


job opportunities are favorable if employment is yalways earn less than workers who have bee! ce on the job for 


19 in 


espite difficulties in determining exactly, what decid earn 2 
upational | 


. 


“The career information contained in the reprint you are 
reading was taken from the 1978-79 edition of the Occupational 
Outlook Handbook. But the Handbook is not the only source 
of useful career information published by the Bureau of Labor 
Statistics. The Handbook's companion, the Occupational 
Outlook Quarterly, is published four times during the schoo! 


year to keep subscribers up to Yate on new occupational studies 


completed between editions of the Handbook. The Quarterly 
also gives practical information on training and educational 
opportunities, salary trends, and new and emerging jobs—just: 


_ what people feed to know to plan careers. 


‘ If you were a subscriber to recent issues of the Occupational 


\ Outlook Quarterly, you could have learned 


© how to write an effective employment resume 


graduates 
© ways to earn College credit without going to college 


ail \ what the long-term employment prospects are for college 
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